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 Many of the over 5 million survivors of traumatic brain injury (TBI) with related 
disabilities living in the community do not have support for their unmet needs.  Adapting 
to life after TBI is difficult because of cognitive, emotional, and behavioral 
complications.  Nurses and other healthcare professionals have the opportunity to 
promote positive outcomes for persons with TBI.  However, to increase the depth and 
breadth of that support, nurses need a base of knowledge that includes an understanding 
of the TBI survivors’ needs, vulnerabilities, and obstacles to adaptation.   
 TBIs result in physical, psychological, developmental, and emotional losses.  The 
needs that ensue are many and varied.  Often these individuals do not respond to 
treatment in the same way as individuals whose losses involve only one aspect.  
Therefore, finding out what needs are most frequently unmet and what needs are 
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perceived as important is critical in helping to stabilize this rapidly growing patient 
population.  TBI survivors who live in the community may be at even greater risk of 
unmet needs because of policy changes and budget issues that negatively affect 
community-based services.  
 The goals of this study were (a) to identify important needs for the TBI survivor, 
(b) to identify unmet needs, (c) to understand the TBI survivor’s risk for physical 
vulnerability, and (d) to examine critical factors, including unmet needs, that most affect 
adaptation to the TBI and overall quality of life.  The vehicles for presenting the results 
of this multifaceted project were two manuscripts, a mid-range theory of physical 
vulnerability and a research study of quality of life and adaptation using the Disability 
Centrality Model (Bishop, 2005). 
  1 
 
 
 
CHAPTER 1: OVERVIEW OF THE RESEARCH STUDY 
 
 This search for knowledge began with the development of a middle-range theory 
(MRT) of physical vulnerability.  Analysis of the literature related to the needs of 
traumatic brain injury (TBI) survivors served as an application of the physical 
vulnerability MRT.  TBI survivors were vulnerable if they were living in the community 
with multiple unmet needs.   
Background of the Project 
When applying for a grant using the physical vulnerability MRT as the theoretical 
framework in a study of unmet needs in a TBI population, this researcher received 
feedback recommending use of a theory to explain the relationship of multiple 
vulnerabilities and quality of life (QOL).  However, the search for such a comprehensive 
model to examine the factors affecting QOL of TBI survivors was fruitless.  
Bishop (2005) created the Disability Centrality Model (DCM) to study factors 
that influence QOL in persons with chronic diseases.  This model showed that the areas 
of life individuals value more have a greater effect on QOL than those areas that are less 
valued.  In the larger context of adaptation to disability from TBI, the focus of this study 
was to explore the effect of needs using the DCM.  Health care professionals could use 
this model, which is applicable to TBI survivors, to gain insight into the adaptation 
process and QOL for TBI survivors. 
The literature revealed a strong relationship between met needs and QOL.  Brain 
injury survivors reported that their primary needs were often unmet.  To provide services 
for the TBI population, health care professionals must assess both the most important 
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needs and the unmet needs.  To assess these needs in the community-dwelling TBI 
population in this study, the researcher employed a powerful needs scale and tested its 
relationship to QOL.  
Introduction of the Articles 
 Two articles were included in this dissertation.  The purpose of the first article, 
“Physical Vulnerability: A Middle-Range Theory With Application to Traumatic Brain 
Injury Survivors,” was to describe the development of a mid-range theory (MRT) of 
physical vulnerability.  To illustrate its usefulness, the researcher applied this MRT to the 
population of TBI survivors.  TBI survivor literature revealed the needs of those with 
brain injury living in the community.  
 Key concepts of the MRT are physical vulnerability, resource availability, needs, 
and QOL.  The interaction between needs and resources affects an individual’s physical 
vulnerability and, in turn, affects QOL.  The QOL outcomes linkages were contributing 
factors in the development of a theory appropriate for managing brain injury patients 
through addressing needs related to physical vulnerability.  The theory of physical 
vulnerability places a high priority on the nurse’s role in needs assessment, care planning, 
and advocacy over the lifespan of the patient.   
  The second article, “Quality of Life and Adaptation for TBI Survivors: 
Assessment of the Disability Centrality Model,” was the presentation of the research 
study.  The purpose of the study was to evaluate the DCM and powerful needs scale in 
the context of TBI survivors.  The DCM addresses four concepts: impact/interference, 
importance, satisfaction, and control.  These four concepts could affect QOL in 10 
domains: physical health, mental health, work or studies, leisure activities, spousal 
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relationship, family relations, social relations, autonomy/independence, and 
religious/spiritual (Bishop, 2005; Devins et al., 1983).  The powerful needs scale is a 
measurement of the importance of 28 common needs and the degree to which the needs 
are met. 
 Bishop, Shepard, and Stenhoff (2007) tested the DCM in a sample of multiple 
sclerosis (MS) patients.  The focus of the present study was to test the applicability of 
the DCM in a sample of 125 TBI survivors.  The survivors responded to a survey, just 
as the MS patients did, to lend support to the applicability of a chronic disease model for 
predicting QOL in the TBI population.  Regression analysis for both groups revealed 
that (a) domain satisfaction and control had a mediating effect between illness impact 
and QOL and (b) domain importance had a moderating effect between illness impact 
and QOL and a negative correlation between QOL, domain satisfaction, and control to 
the level of perceived impact/interference.  However, no significant negative correlation 
existed between domain importance and the level of perceived impact/interference.  In a 
separate regression of QOL on the DCM domains and the powerful needs scores, the 
DCM domains were significant contributing factors in the prediction of QOL.  
However, results showed the powerful needs scores were not factors in explaining any 
variance in QOL.  Nonetheless, both the DCM and assessment of powerful needs result 
in important contributions to care planning for TBI survivors. 
 TBI can result in derailing a person’s life.  Adapting to life after TBI is difficult 
due to cognitive, emotional, and behavioral consequences.  Currently, over 5 million 
survivors of TBI with related disabilities live in the community with questionable 
support.  Healthcare professionals have the opportunity to promote positive outcomes for 
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persons with TBI based on their knowledge of patients’ needs and vulnerabilities.  Nurses 
are a stabilizing factor because they are on the front lines of care planning.    
 The creation of a MRT to understand the impact of unmet needs began as the 
starting point for evaluating the physical vulnerability of those living in the community 
with cognitive challenges.  The analysis of the literature related to the needs of TBI 
survivors served as an application of the physical vulnerability MRT.  The literature 
generally revealed support for persons with met needs after brain injury having higher 
QOL and those with many unmet needs having lower QOL.  Thus, the focus of the 
researcher was the exploration of the effect of needs in the larger context of adaptation to 
disability from TBI, using the DCM.  Because this model was applicable generally to TBI 
survivors, health care professionals could gain insight into the adaptation process and 
QOL outcomes of TBI survivors. 
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Chapter 2: Physical Vulnerability: A Middle-Range Theory Applied to Survivors of 
Traumatic Brain Injury 
Abstract 
Background  
Although nursing often involves addressing the vulnerability of populations, the 
profession has not explored the concept of physical vulnerability for individuals with 
altered QOL.  
Aims   
The aim of this article was to describe a MRT of physical vulnerability.  To 
illustrate the usefulness of the theory, the researcher applied the theory to the population 
of TBI survivors.   
Methods 
A synthesis of information gleaned from an extensive literature review was the 
basis for the development of the MRT.   
Discussion   
Although the literature review included many theories of vulnerability, none 
specifically addressed the physical vulnerability of the patient.  The interaction between 
needs and resources affects physical vulnerability, which impacts the patient’s QOL.  To 
show the interaction, the researcher developed a MRT and applied that theory to TBI 
patients.  The extant literature revealed the needs of those with brain injury living in the 
community.  QOL outcomes linkages were contributing factors in the development of a 
theory appropriate for managing brain injury patients through addressing needs related to 
physical vulnerability.   
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Conclusion   
The theory of physical vulnerability is a step toward patient-centered care and 
planning in which QOL is the primary outcome.  The theory places a high priority on the 
nurse’s role in needs assessment, care planning, and advocacy over the lifespan of the 
patient.  
Key words: traumatic brain injury, physical vulnerability, assessment, community, 
planning 
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Manuscript 
 The physical vulnerability of persons living in the community has increased.  
Hospitals and mental facilities now only keep the sickest individuals in residence and 
allow patients to return to the community before they have reached independence.  
Reimbursement patterns from public and private insurance providers have been the 
driving forces behind this trend.  Therefore, nurses must seize the opportunity to teach 
and support needy patients in the community through partnering with their patients in 
care planning.   
To do so, nurses need a theoretical basis for evaluating and planning for 
individuals as part of their advocacy role.  Successful care planning begins with 
awareness of the patient’s needs through assessment and results in appropriate nursing 
diagnosis and plan of action.  Implementing this plan entails finding resources to meet the 
patient’s needs.  Evaluation must then occur to determine whether the health care 
professional has met the patient’s needs.  If many unmet needs remain, the plan has been 
only partially successful.  The nurse must then revise the plan.  However, no universal 
standard exists to measure unmet needs and the resultant vulnerability.  The theory 
presented here shows the effect of physical vulnerability on the patient’s QOL.  
Furthermore, it is the basis for motivating both nurses and stakeholders to continue their 
advocacy roles until patients receive all necessary resources.   
Background 
 Vulnerability is a substantive concept, allowing the assessment of the depth, 
breadth, and scope of needed interventions to promote community living for persons with 
life-altering conditions.  Vulnerable is an adjective derived from the Latin, vulnerare, 
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meaning “to wound,” and the Greek word oule, meaning “wound.”  According to the 
World Health Organization (2002), vulnerability is the “degree to which a population, 
individual or organization is unable to anticipate, cope with, resist and recover from the 
impacts of disasters” (page 4).  
 In the nursing literature, authors have generally applied vulnerability and the term 
vulnerable to populations of persons sharing similar impairments, including HIV (De 
Santis, 2008), preterm infants (Purdy, 2004), and the elderly (Brocklehurst & Laurenson, 
2008).  Flaskerud and Winslow (1998), through their vulnerability framework, explained 
the relationships of health status, resource availability, and increased relative risk for 
those with brain injury in the community.  Bay (2006) asserted that the presence of brain 
injury or mental illness increases the vulnerable person’s relative risk for adverse health 
outcomes and can result in preventing that individual from being responsible in seeking 
appropriate resources and services to maintain personal health.  Furthermore, in the 
model, Bay (2006) used the term “relative risk,” which has an environmental focus and 
an outcome related to health status.  However, in both of these vulnerability frameworks 
(Bay, 2006; Flaskerud & Winslow, 1998) the researchers failed to address physical needs 
or QOL at the individual level.  The focus of the theory of physical vulnerability in the 
present study was on the individual’s need and resulting QOL.   
  In terms of measuring vulnerability in the healthcare setting, Webb and 
Harinarayan (1999) asserted that vulnerability is equal to hazard risk minus capacity for 
coping (V = H - C).  Rogers (1997) proposed a model to describe the level of 
vulnerability as a result of personal and environmental supports.  Although this model 
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represented a step towards measurement of vulnerability as a physical state, Rogers 
(1997) did not include antecedents and consequences to vulnerability in previous works. 
 In scientific literature outside the nursing profession, authors used the term 
vulnerability in discussing bike riders on roadways (Thomas, 2008), species and climate 
change (Williams, 2008), food-supply chains (Marvin, 2008), and engineering geology 
(Uzelli, 2008).  In the engineering ecology literature, Uzelli (2008) proposed a formula 
for measuring the physical vulnerability of structures to landslides: V = I x S, where V 
indicates physical vulnerability, I indicates intensity of the landslide, and S indicates 
susceptibility of elements at risk.  Likewise, because nurses have a duty to help their 
patients avoid QOL “landslides,” such as hospitalizations, depression, poor QOL, 
homelessness, abuse, and neglect, the term physical vulnerability has become applicable 
to nursing.   
 The most consistent defining attributes of physical vulnerability are lacking the 
capacity to avoid harm and lacking protection.  The antecedents to being vulnerable 
include living in an environment containing risk and having human needs.  Positive or 
negative QOL are evidence of the consequences of being vulnerable.  These basic views 
of the concept of vulnerability were the foundation for the model of physical 
vulnerability.   
 Knowing a person in the community has a high physical vulnerability should 
result in intervention, not just sympathy.  The reason for measuring physical vulnerability 
is to predict outcomes and to plan care strategies.  However, in measuring vulnerability as 
a physical state, one must depart from the more traditional emotional approach to 
describing impaired populations.  Providing a model for identifying physical 
 
 
10 
 
vulnerability as a concept in nursing could result in a pathway to promote responsible 
advocacy for persons with chronic health challenges and their caregivers.  Therefore, the 
purpose of the proposed model was to explain the concept of physical vulnerability as a 
product of the dimensions of need, resources, and QOL over the human lifespan.   
Model Introduction 
 The physical vulnerability model is a dynamic product (see Figure 1).  The 
evaluation process starts with the nurse’s assessment of the patient’s needs and the 
nurse’s ability to find resources for those needs while balancing the patient’s unmet 
needs.  These unmet needs affect the patient’s QOL.  Therefore, health care professionals 
must adapt the model for the various chronic issues requiring nursing attention, shown 
later in this article through the literature concerning the needs of persons who have 
incurred a TBI. 
Key Concepts 
Physical vulnerability.  Physical vulnerability is a measurement used to predict 
the QOL outcome of the patient based on the amount of unmet need.  Authors have not 
used the term physical vulnerability previously in the nursing literature.  Instead, they 
traditionally used risk to describe the possibility of negative outcomes.  Being at risk is a 
term one might confuse with being vulnerable.  Risk involves naming the hazards in the 
environment; vulnerability is the characterization of the individual (Rose, 1983) and 
includes an adaptive capacity (Scholz, Blumer, & Brand, 2012).  Therefore, when trying 
to explain the likelihood of the patient facing negative QOL outcomes, health care 
professionals should use physical vulnerability to quantify vulnerability for the patient in 
the environment of risk with needs.  
 
 
11 
 
Figure 1.  Physical vulnerability in the community. 
 
Resource availability.   Resources are the factors available to satisfy the needs of 
the patient.  These might be from the patients themselves, such as age, gender, race and 
ethnicity, education, and life experiences.  Health care professionals might also draw 
resources from the environment around their patients.  These could include income, 
social support, community programs, caregiver availability, and professional support 
(Rogers, 1997).  Researchers have shown resource availability and socioeconomic status 
to be predictive of life satisfaction and to improve functional outcomes for various health 
Resource 
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challenges across the lifespan of the patient (Barbareschi, Sanderman, Kempen, & 
Ranchor, 2009; Hamarat, Thompson, Zabrucky, Steel, & Matheny, 2001; Quittner et al., 
2010).  For example, Saxena, Thronicroft, Knapp, and Whiteford (2007) noted that the 
scarcity of available resources, inequality of distribution, and inefficiency in use of 
resources were three obstacles to the provision of mental health services around the 
world. 
Needs.  All living organisms must have some level of need to thrive.  Patient 
needs can be recognized or unrecognized.  The focus of most of the research in this arena 
has been the identification of the patient and/or caregiver’s recognized needs, based on 
the perceptions of the patient and caregiver.  However, health care professionals must 
address the unidentified needs, those not recognized by patients or caregivers, because 
those needs significantly affect QOL (Pickelsimer, 2007).  An example is the need for 
substance abuse counseling identified through the healthcare professional’s probing of a 
patient’s alcohol intake (Corrigan, Whiteneck, & Mellick, 2004).    
When nurses develop a specialized knowledge base regarding the common 
challenges of the patients they serve, such as patients with brain injury, they should be 
better able to develop a comprehensive list of patient needs.  Without the careful 
assessment of needs, both recognized and unrecognized, nurses limit their ability to meet 
these needs and increase their patients’ physical vulnerability.   
 After health care professionals identify needs and fully allocate resources, any 
remaining needs are unmet needs.  These are the needs that, although identified, result in 
patients being unprotected and unable to avoid harm.  Unmet needs result in 
compromised QOL. 
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Quality of life.  QOL is an overall evaluation of an individual's degree of 
wellness or illness based on a number of indicators.  QOL has both negative and positive 
aspects.  At the most negative end of the QOL spectrum is death; at the most positive end 
is physical and emotional wellness.  Flanagan (1982), a pioneer in QOL research, 
proposed that how one meets one’s important needs affects QOL.  For persons with 
altered health in the community, QOL could be the ability to participate in the 
community and in a vocation (Stiers et al., 2012), control in the person’s life, and a lack 
of institutionalization (Jacobs, Blatrick, & Sandhorst, 1990).   
Assumptions 
 The researcher made the following assumptions in this study: 
1. Nurses are responsible for promoting health for the vulnerable patient through 
education and referrals based on recognized patient needs.  
2. Nurses and other health care professionals have the knowledge required to 
assess the needs of the vulnerable patient and family.  
3. Nurses and other health care professionals can collaborate to provide 
resources to the vulnerable patient to improve health outcomes. 
4. Resources prescribed are appropriate to fill the unmet need being addressed. 
5. Meeting needs improves QOL. 
Interactions Among Constructs 
 The physical vulnerability model is a dynamic resource for evaluating the patient.  
The constant interaction of the constructs involved affects the level of physical 
vulnerability for the patient.  Therefore, health care professionals must reassess physical 
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vulnerability over the life spans of their patients, taking into consideration developmental 
phases and illness related issues, for the following reasons:   
1. As unmet needs increase, patient physical vulnerability increases and QOL 
decreases.  
2. As unmet needs decrease, patient physical vulnerability decreases and QOL 
increases. 
3. Resource availability relates inversely to unmet needs. 
4. Health care professionals utilize resources if they are available. 
5. Resource availability relates directly to QOL. 
Strengths and Weaknesses 
  This theoretical model is a perspective on the importance of adequate assessment 
and planning.  Missing from this theory are tools shown to assess patients for these needs.  
Without this important step, the rest of the model is limited in its predictive power.  
However, if health care professionals assess patient needs thoroughly, this model results 
in a useful picture of the concept of physical vulnerability.  By identifying needs as 
recognized, unrecognized, met, and unmet, nurses also have a way to promote 
organization in care planning.     
Application Example: Physical Vulnerability After Traumatic Brain Injury 
Needs.  Developing a care plan for persons with brain injury and cognitive 
challenges can be a daunting task.  The literature revealed that the greatest needs of 
persons with brain injury are life care planning, community integration help, medical and 
professional advice, instrumental help, and emotional support (Kolakosky-Hayner, 2001; 
Pickelsimer, 2007; Rotondi et al., 2007; Stebbins, 1998; see Table 1).  Along with basic 
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needs, health care professionals should address these specific areas of need for persons 
with brain injury to decrease the amount of unmet need thereby decreasing patients’ 
physical vulnerability and poor QOL.  
Resources.  As a result of care planning (see Table 2), nurses can systematically 
identify areas of need and attempt to refer patients to appropriate resources.  Persons with 
brain injury and their caregivers reported that the largest barrier to receiving services was 
lack of awareness and advocacy and lack of case management (Pickelsimer et al., 2007).  
Each health care system should have an avenue, such as case management, through 
which patients can receive assistance in finding useful resources.  If none exists, support 
groups in the community could serve as a conduit for resourcing the patient. 
Quality of life.  After caregivers allocate resources, the remaining unmet needs 
can effect QOL either positively or negatively.  QOL for TBI survivors whose needs are 
met experienced significantly increased satisfaction with life (Pickelsimer et al., 2007).  
TBI survivors who had more unmet needs and who received fewer services had lower life 
satisfaction, worse medical health, and poorer psychological well-being (Heinemann, 
Sokol, & Garvin, 2002).  Furthermore, the degree to which individuals met their needs 
affected their well-being more than measures of impairment, disability, or handicap 
(Brown, Gordon, & Haddad, 2002).   
Physical vulnerability.  Physical vulnerability, which is the result of unmet 
needs, is predictive of QOL.  Nurses plan interventions with the goal of decreasing unmet 
needs thereby improving QOL and decreasing patients’ physical vulnerability.  For 
persons with brain injury, life can be fragile and often includes loss of family, 
occupation, and comfort.  These patients are especially at risk for homelessness and 
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incarceration because of physical, cognitive, and behavioral disabilities (Ashley, 2010; 
Centers for Disease Control and Prevention [CDC], 2009).  Together, these challenges 
can significantly affect QOL over these persons’ lifespans (Nestvold & Stavem, 2009). 
Potential Impact 
Community advocacy potential.  With the theory of physical vulnerability, 
nurses and other health care workers can evaluate their clients over time and through 
transitions to promote supportive interventions.  Aside from intervening on an individual 
basis, nurses can advocate for their patients by educating the community about being 
more accepting of those with physical and mental health challenges.  Assessing the 
community for needed resources, such as health care services, social participation, job 
opportunities, and stable housing, is an avenue for promoting smooth transitions from 
clinical to community settings without potentiating further vulnerability (Stiers, 2012).  
Nurses can lead support groups to provide education and support and to promote QOL for 
the community.  The most recognized advocate in the community for the disabled is the 
nurse case manager who works to coordinate care, educate, and provide psychological 
support to the patient (Sargent, Pickard, Sheaff, & Boaden, 2007).  Effective advocacy 
can result in improved access to resources and to increased public awareness of issues for 
individuals with disabilities (Malec, Brown, & Moessner, 2010). 
Political advocacy potential.  By having a consistent measurement for physical 
vulnerability, nurses can advocate for the patients’ resource needs.   They can identify 
patient needs more easily across populations because they have a uniform measure.  
Nurses are also ideally situated to act in the political arena as a measure of caring for the 
individual who lacks resources.  Being at the junction of public policy and personal lives, 
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nurses have a unique platform to act on behalf of the vulnerable.  Florence Nightingale 
demonstrated that a natural relationship exists between political action, justice, and 
compassion as she revealed the effects of social and economic factors on opportunities 
for health (Falk-Rafael, 2005).  
 Understanding that nurses have an important role to play for those individuals 
with health challenges in the community is only the first step towards being responsible 
advocates.  Nurses must also be knowledgeable about the various issues specific to their 
special population for care plan assessment.  Finally, nurses must comprehend the impact 
they can make on their patients’ QOL through assessment of needs and the use of 
resources available to patients and caregivers.  That was the purpose of this dissertation. 
Conclusion and Recommendations 
  Through a model to describe physical vulnerability, health care professionals can 
use research evidence to guide practice.  They can also create a scale of physical 
vulnerability to apply in clinical settings, such as acute and rehabilitation hospitals, 
community clinics, and home health agencies.  Health care professionals can use the 
model to identify patients who require further discharge planning, referral to adult 
protective services, or more supervision by distant family members.   
The reality of the current care system is that resources are the driving forces 
behind interventions for patients; yet the system does not include complete assessments 
of patients’ physical vulnerability.  This model is practical because the health care team 
cannot provide resources that are not available.  However, this model suggests that 
practitioners take back their primary role of promoting the well-being of their clients in a 
standardized, universal fashion that they can implement in the health care policy arena.  
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Doing so will result a situation in which resources are available to respond to the needs of 
patients rather than the other way around.  To do this, researchers must incorporate a 
well-researched physical vulnerability scale that will be invaluable to the healthcare field.  
The need for this has never been greater as baby boomers are aging in their homes with 
fragmented, often distant, families, and a deinstitutionalized mental health care system 
that puts the physically vulnerable in the community.  
Nurses, alone, cannot provide the information needed to assess the full spectrum 
of patient needs.  Therefore, they must also value the patients’ and families’ perceived 
needs as well as input from other professionals who provide specialized assessments.  
Planning for care over the lifespans of their patients, educating others regarding these 
plans, determining resource needs, and discharging patients safely into the community 
should be the goal of all nurses.   
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Table 1 
Physical Vulnerability 
Type of 
needs Literature source Needs in chronic illness/injury Effect of need on outcomes  
Unmet Andelic et al., 2009 
Depression, epilepsy, 
disability, unemployment 
Lower health-related quality 
of life than population 
 Brown & Vandegroot, 1998 Strong important unmet needs 
Lower quality of life when 
compared to other groups 
 Cantor et al., 2008 
Post traumatic fatigue 
symptoms Decreased quality of life 
 Horneman et al., 2005 
Mobility, vision, hearing, 
eating, speech, mental status, 
depression 
9/15 of health-related 
quality of life domains 
lower than population 
 King & Kirwilliam, 2011 
Measurable cognitive deficits, 
older age, high anxiety, 
unemployment  
Quality of life directly 
related to symptom severity 
in mild TBI 
 Kolakosky-Hayner, 2001 Caregiver support 
Decline in family member’s 
quality of life from pre-
injury to post-injury 
 Lippert-Gruner et al., 2007 Polytrauma related 
Lower health-related quality 
of life than non-polytrauma 
TBI 
 Tsaousides et al., 2009 Income, employment 
Perceived quality of life 
decreased 
Met Brown et al., 2000 
Needs perceived as “-
Important”- Predicted well-being 
 Kalpakjan et al., 2004 
Community integration, 
positive affect, and social 
support More positive quality of life 
 Pickelsimer et al., 2007 Service needs 
Reported better satisfaction 
with life 
 Steadman-Pare et al., 2001 
Perceived mental health, self-
rated health, being female, 
participation, and emotional 
support  
Associated with higher  
quality of life 
 Tomberg et al., 2007 Social support 
Health-related quality of life 
domains impacted 
 Waldron-Perrine et al., 2011 
Spirituality: a sense of 
connection to a higher power 
Unique predictor for 
satisfaction with life 
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Table 2 
Nursing Diagnoses Related to Patient Needs After Traumatic Brain Injury 
Diagnosis Evidence in literature 
Self-care deficit 
Spasticity and weakness are obstacles to self-care (Ripley & Weed, 2004)  
Disorientation to time and place, difficulties with memory, perception, 
concentration and problem solving (Stevens, 2008) 
Activity intolerance 
Muscle weakness from damage to the motor cortex or pathway (Ripley & 
Weed, 2004, Oullet & Morin, 2006) 
Impaired memory  
Aging with brain injury results in lower scores on tests of attention and 
verbal memory when compared to persons without traumatic brain injury 
(Ashman et al., 2008) 
Chronic confusion 
Disorientation to time and place, difficulties with memory, perception, 
concentration and problem solving (Stevens, 2008) 
Social Isolation 
Involuntary Expressive Disorder, uncontrollable outbursts, is related to 
neurological damage and can cause disruption both socially and 
vocationally (Robinson-Smith & Grill, 2007) 
Interrupted family 
processes 
Children of patient may feel loss of healthy parent and the need to compete 
for attention (Kay & Cavallo, 1994) 
Caregiver role strain 
The prevalence of major depression is high in caregivers of patients with 
brain injury and may interfere with care capacity (Gillen et al., 1998). 
Ineffective health 
maintenance  
Impaired self-awareness (the patient's ability to identify deficits) after TBI 
relates treatment outcome, length of stay, compliance, and possibly the 
establishment  a working alliance (Prigatano, 2005) 
Post-trauma syndrome 
Violent events related to traumatic brain injury may lead to Post-Traumatic 
Stress Disorder (Hoge et al., 2008).   
Adult failure to thrive 
Later Dementia of the Alzheimer's type (DAT) development for males 
(Mortimer et al., 1985; Fleminger et al., 2003; Salib & Hillier, 1997) leads 
to decreased self-care ability (Breed et al., 2008)    
Chronic pain Due to related injuries at time of trauma (Ripley & Weed, 2004) 
Disturbed sensory 
Perceptual  
Damage to the cranial nerves can affect hearing, vision, smell and/or taste; 
ringing in the ears and blurred vision are common for those with TBI 
(Ripley & Weed, 2004) 
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Table 2 (continued) 
Nursing Diagnoses Related to Patient Needs After Traumatic Brain Injury 
Diagnosis Evidence in literature 
Risk for injury 
Due to altered senses, coordination, and judgment, medications.  Second 
Impact Syndrome is an injury after TBI which may lead to worse outcomes 
(Ripley & Weed, 2004) 
Ineffective coping 
Patient's may suffer from depression, frustration, and anger which can 
result in destructive behaviors (Stevens, 2008) 
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CHAPTER 3: QUALITY OF LIFE AND ADAPTATION FOR TBI SURVIVORS: 
ASSESSMENT OF THE DISABILITY CENTRALITY MODEL  
Abstract 
Purpose   
The purpose of this research was to assess the applicability of the DCM to TBI 
survivors living in the community and to gain information about their important needs.  
Background   
The DCM is a model of adaptation for patients living with chronic disease and 
disability.  Satisfaction, control, and impact/importance in 10 life domains affect 
adaptation in the context of QOL.  
Methods   
The method was a single-stage design employing a prospective, cross-sectional 
survey of TBI survivors aged 18–65 years old with histories of moderate to severe TBI 
who were more than one year post injury.  These survivors responded to an online survey 
for collection of data.  One hundred twenty-five eligible participants returned the surveys.  
The primary data collection instruments included the Disability Centrality Scale (DCS), 
the powerful needs scale, and measures of QOL and level of adjustment. 
Results  
Findings revealed that satisfaction and control mediated the effect of TBI on QOL 
and that importance moderated the effect of satisfaction on QOL.  However, in this 
sample of TBI survivors, powerful needs did not significantly affect QOL. 
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Conclusions  
The findings showed DCM is an appropriate model for predicting QOL and 
adaptation in TBI survivors.  The most important unmet needs for TBI survivors were 
increasing income, improving memory and problem solving, and fulfilling needs for 
intimacy. 
Key Words: adaptation, quality of life, traumatic brain injury, unmet needs, satisfaction, 
disability centrality model 
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 TBI is a leading cause of death and disability in North America.  Approximately 
1.5 million Americans sustain TBIs each year; 80,000 to 90,000 are left with TBI-related 
disabilities (CDC, 2009).  An estimated 2% of the U.S. population (5.3 million 
Americans) currently has long-term or lifelong need for help with activities of daily 
living as a result of TBI (CDC, 2009).  The average annual cost of TBI in the United 
States exceeds $56 billion (Xiong, Mahmood, & Chopp, 2010).  In addition to typical 
causes of TBI, such as car accidents, violence, and falls, the number of TBIs resulting 
from the war in the Middle East has continued to mount, with a total of 220,430 TBI-
related injuries occurring from 2000 through 2010 (Armed Forces Health Surveillance 
Center, 2011).  
According to the World Health Organization criteria, TBI, although sometimes 
thought of as an event, is actually a chronic disease process, which health care provides 
should manage as such (Masel & DeWitt, 2010).  The consequences of TBI include 
physical, cognitive, and behavioral disabilities (Ashley, 2010).  Physical issues may 
include headaches, seizures, fatigue, and pain from additional body trauma sustained at 
the time of injury.  Because of cognitive setbacks such as inability to concentrate, 
clouded thinking, memory problems, and behavioral liability, many individuals find 
employment challenging after TBI.  Behavioral disabilities affect interpersonal 
relationships when survivors exhibit altered personality, have trouble controlling anger, 
or use inappropriate language after injury.  Life after TBI may be fragile, often resulting 
in loss of family, occupation, and comfort.  Although many individuals are well enough 
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to attempt reintegration into the community, this population is especially vulnerable to 
homelessness and incarceration (Centers for Disease Control, 2009).  Together, these 
challenges can significantly affect QOL over the person’s lifespan (Nestvold & Stavem, 
2009) and must be strategically addressed by supportive health care professionals. 
Supporting TBI survivors must begin in the clinical setting, continue with 
research, and be potentiated through advocating in the healthcare policy arena.  
Historically, the first recognition of TBI as a source of disability occurred in 1996 with 
the passing of the TBI Act (National Defense Authorization Act, 1996). Under the TBI 
Act, Congress directed several agencies to take action:  The CDC had to publish a report 
defining the full scope of the problem in the United States.  The Health Resources and 
Services Administration had to establish advisory councils in the different states and 
support improvement in access to services by encouraging the states to create TBI service 
infrastructures.  The National Institutes of Health had to identify therapeutic interventions 
and practice guidelines.   
Since the recognition of TBI as a source of disability, the Technology-Related 
Assistance for Individuals with Disabilities Act of 1988 and the Rehabilitation Act of 
1973 (revised in 1986 and 1992) applied to TBI survivors.  Under the provisions of these 
two pieces of legislation, TBI survivors became eligible for vocational programs and 
technology assistive devices (Reid-Arndt, Frank, & Hagglund, 2010).   
Without aggressive advocacy at the state and federal level, funding for important 
services in the community would not exist.  As states struggle to balance their budgets, 
public officials across the nation have cut many services for mental health; and TBI 
services have been no exception.  In Texas, for example, although reports indicate more 
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than 144,000 TBIs and a resulting 5,700 persons with permanent disabilities occur 
annually (Brain Injury Association of Texas,  2012); the state legislature recently 
decreased funding for TBI services.  The Department of Assistive and Rehabilitative 
Services (2010) has provided comprehensive rehabilitation services at a cost of $25,000–
$30,000 per qualifying TBI survivor.  Eighty-nine per cent of these survivors were in 
Texas residential settings at the end of their rehabilitation.  As members of the 
community, TBI survivors must ace many challenges due to their persisting disabilities.  
Thus, in the current climate of budget cuts, providing clinicians and advocates with 
evidence regarding the most powerful influences on QOL for TBI survivors is 
imperative. 
Problem Statement 
Living systems strive for stable states.  TBI is disruptive and destabilizing to the 
homeostasis experienced by TBI patients prior to injury.  To understand better the effects 
of TBI on the individual’s state, one must examine the destabilized factors and the effects 
of destabilization and efforts to renew homeostasis on QOL over time.  Bishop (2005) 
proposed the DCM as an explanation of the relationships between the factors at risk for 
destabilization due to chronic illness or acquired disability and ultimately to QOL.   
The purpose of this study was twofold.  The first purpose was to examine the 
applicability of the DCM for explaining the QOL-based adaptation process for TBI 
survivors.  The second purpose was to identify support needs of TBI survivors that most 
powerfully affect ultimate QOL.  
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Theoretical Framework  
The DCM (Bishop, 2005) is a QOL-based model of adaptation to chronic illness 
and acquired disability (CIAD) that potentiates theoretical understanding and clinical 
application.  According to Bishop (2005), adaptation at the onset of CIAD involves a 
multidimensional response that is unique to each individual.  The model is an extension 
of the theory of illness intrusiveness (Devins, 1994; Devins et al., 1983).  Bishop (2005) 
added concepts related to the impact and importance of factors that affect QOL.  QOL is 
broad enough to capture changes produced by CIAD across 10 representative life 
domains: physical health, mental health, work or studies, leisure activities, financial 
situation, spousal relationship, family relations, social relations, autonomy and 
independence, and religious/spiritual life (Bishop, 2005; Devins et al., 1983).  QOL 
represents the individual’s subjective experience of changes within those domains and is 
an appropriate measure of adaptation to CIAD (Bishop, 2005).  The level of importance, 
degree of satisfaction, amount of control, and degree of interference/impact attributed to 
each life domain affects the relative quality for that domain.  These are the four basic 
tenets of the model: 
1. An individual’s overall QOL represents a summative evaluation of 
satisfaction or well-being in a number of life domains, particularly those that 
are of greater personal importance (or more highly central) to the individual. 
2. The onset of CIAD results in a reduction in overall QOL due to the disability, 
illness, or associated treatments.  
3. People seek (and actively work) to achieve and maintain a maximal level of 
overall QOL in terms of an internal and personally derived set-point.  They 
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achieve this by working to close the perceived gaps between the present and 
the desired level of QOL. 
4. As a result of this homeostatic mechanism, the onset of a CIAD potentiates 
three possible responses.  First is importance change, which occurs when 
people experience a shift in the importance of domains so that previously 
central but highly affected domains become less central to overall QOL and 
peripheral but less affected domains in which more satisfaction may be 
realized become more central.  Second is control change through processes to 
increase perceived control, such as self-management, treatment, or 
environmental accommodation, to reduce the negative impact in important 
domains and allow these domains to remain central.  Third is no change.  Here 
neither of the first two change situation occurs, which results in the person 
continuing to experience a reduced overall QOL. 
 Bishop, Shepard, and Stenhoff (2007) tested the DCM in a sample of multiple 
sclerosis (MS) patients.  The MS patients responded to the CIAD as predicted by the 
DCM tenets.  TBI survivors represent another group of patients affected by CIAD.  
Heinemann, Sokol, Garvin, and Bode (2002) worked specifically with the TBI population 
and discovered the 27 most commonly encountered service needs.  In this study, the 
researcher proposed that these specific needs, referred to as powerful needs and included 
with the DCM, also affect QOL for the TBI survivor.  Figure 2 shows a conceptualization 
of the DCM with the powerful needs. 
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Figure 2.  Schematic of proposed disability centrality model for traumatic brain injury.   
 
This figure shows the relationships of concepts describing adaptation for TBI survivors, 
including powerful needs.   
Conceptual and Operational Definitions of Study Variables   
Table 3 contains the critical conceptual and operational definitions from this 
study.  The definitions serve to increase the understanding and applicability of the DCM 
for TBI. 
Table 3   
Conceptual and Operational Definitions of Study Variables  
Variable Conceptual definition 
Operational 
definition Response 
Quality 
of life 
(QOL) 
Subjective well-being as an attitude 
including cognitive and affect 
components (Andrews & Robinson, 
1991). 
Delighted Terrible 
Scale (Andrews & 
Withey, 1976) 
 
Multiple choice 
1= delighted to 7 = 
terrible 
 
Satisfaction 
Subjective and personally derived 
assessment of overall well-being 
resulting from evaluation of satisfaction 
across an aggregate of personally or 
clinically important domains (Bishop, 
2005). 
Disability Centrality 
Scale  (for 10 life 
domains; DCS; 
Bishop et al., 2007) 
Slide response: 
1 = not very;  
10 = very much 
Importance/ 
centrality 
Value individuals give based on personal 
meaningfulness of that part of their lives 
(Bishop, 2005). 
DCS (for 10 life 
domains; Bishop et 
al., 2007) 
Slide response: 
1 = not very; 
10 = very much 
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Table 3. (Continued) 
Variable Conceptual definition 
Operational 
definition Response 
Control 
Efforts aimed at reducing or eliminating 
factors that reduce satisfaction (Bishop et 
al., 2007). 
DCS (for 10 life 
domains; Bishop et 
al., 2007) 
Slide response: 
1 = not very;  
10 = very much 
Impact/ 
interference 
Amount of perceived disruption chronic 
illness or disability has caused that may 
impede individuals from pursuing valued 
activities or interests (Devins, 1983). 
DCS (for 10 life 
domains; Bishop et 
al., 2007) 
Slide response: 
1 = not very; 
10 = very much 
Adjustment 
Adjustment reflecting individuals’ 
personal response to disability or illness-
related disruptions across a wide range of 
life domains that represents a level of 
psychosocial adaptation (Bishop, 2005).   
Ladder of Adjustment 
(Athelstan & Crewe, 
1979) Asks current 
and  5-year 
expectation 
Slide response: 
1 = worst; 10 = 
best 
Powerful 
needs 
Known significant support needs for 
persons with traumatic brain injury 
thought to impact quality of life.   
TBI Powerful Needs 
Questionnaire 
(Heinemann et al., 
2002; Johnson, 2011) 
For 28 needs, there 
2 questions: 
Need met 1–10, 
Importance 1–10; 
1 = not at all; 10 = 
very much 
 
Review of Literature 
Quality of life after TBI.  Quality of life is generally low for TBI survivors and 
persists over the patient’s lifespan (Andelic et al., 2009; Horneman, Folkesson, Sintonen, 
von Wendt, & Emanuelson, 2005; Nvestvold & Stavem, 2009).  Whether 1 or 10 years 
post-injury, TBI survivors agreed that QOL was better pre-injury (Powell, Ekin-Wood, & 
Collin, 2007).  Man et al., (2004) found that TBI survivors with more recent injuries had 
higher intimacy scores than survivors whose injuries occurred more than 5 years earlier 
(γ = -0.473, p = 0.035).  As far as 10 to 20 years after TBIs, survivors’ QOL revealed 
significant rates of depression, psychomotor slowness, and loneliness (Hoofien & Gilboa, 
2001).  
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Adult survivors of childhood TBI associated positive QOL most closely with 
perceived independence (Anderson, Brown, & Newitt, 2010).  This might be the reason 
individuals with TBI and more cognitive and motor impairments are likely to see a 
significant decline in QOL in the first 5 years (Resch et al., 2009).  Because impairment 
can be related to injury severity, injury severity could be predictive of life satisfaction for 
TBI survivors more than 10 years after injury (Wood & Rutterford, 2006a).   
Negative influences on QOL included unmet service needs, depression (Andelic 
et al., 2008; Hart et al., 2011), fatigue (Cantor et al., 2008), and stress (Strom & 
Kosciulek, 2007).  African Americans and Hispanics showed poorer functional outcomes 
one year after injury than Caucasians (Arango-Lasprilla et al., 2007).   Heinemann and 
Whiteneck (1995) found social and productivity handicaps associated with lower levels 
of life satisfaction when assessed with the World Health Organization model of 
impairment, disability, and handicap. 
Positive factors that affect QOL for TBI survivors included met service needs, 
task-oriented coping styles, satisfaction with social support, and optimistic life orientation 
(Tomberg, Toomela, Pulver, & Tikk, 2005).  Other factors positively related to QOL 
were employment, positive affect (Man et al., 2004), social support, community 
integration (Kalpkjian, Chow, Toussaint, & Hansen Merbitz, 2004), perceived mental 
health, the female gender, participation in work and leisure, and availability of social 
support (Steadman-Pare et al., 2001).  As long as 17 years after injury, a group of severe 
TBI survivors reported life satisfaction as only “slightly dissatisfied,” which might be 
related to the group’s high rate of independent living (72%), meaningful employment 
(41.2%), and living with a significant other (60%; Wood & Rutterford, 2006b).  
 
 
40 
 
Participation (home/social integration and productivity) was the strongest predictor of life 
satisfaction using the World Health Organization model of disability (Pierce & Hanks, 
2006). 
Satisfaction.  For TBI survivors, disabilities and subsequent health-related needs 
persist long after the acute phase resolves.  Satisfying needs can be difficult for persons 
with these injuries and their caregivers because of isolation and decreased resources after 
injury.  TBI survivors reported dissatisfaction with support for medical and professional 
care; vocational counseling; life planning; instrumental, cognitive, and emotional 
support; and community integration (Corrigan, 2004; Heinemann, 2002; Lannoo, 2004; 
Man, 2004; Pickelsimer et al. 2007; Rotondi, 2007).  TBI survivors (N = 430, M = 18.15) 
had more unmet needs than those without disabilities (N =187, M = 12.86) and those with 
spinal cord injuries (N = 101, M = 15.66) (Brown & Vandegroot, 1998).  Bishop (2005) 
proposed that CIAD affects the survivors’ QOL by reducing satisfaction in 10 possible 
life domains, measured as domain satisfaction.   TBI survivors rated the three QOL 
domains of material well-being (M = 6.86, SD = 1.86), place in the community (M = 
8.31, SD = 2.95), and productivity (M = 8.57, SD = 2.09) as the lowest QOL domains 
(Man et al., 2004).   
Although the need is greater in the TBI population, so is the ability to make a 
difference through resource intervention.  TBI survivors who experienced met service 
needs had significantly increased satisfaction with life (Pickelsimer et al. 2007).  
Conversely, TBI survivors who had more unmet needs and who received fewer services 
had lower life satisfaction, worse medical health, and poorer psychological well-being 
([F(14,521) = 11.44, p < .001]; Heinemann et al, 2002).  Even though many factors affect 
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TBI survivors’ QOL negatively or positively, researchers have not determined which 
needs are the most central and have the most impact on these individuals’ QOL.   
 According to the DCM, satisfaction and control mediate the effect of CIAD and 
QOL.  When evaluating the DCM in MS patients, Bishop et al. (2007) found satisfaction 
mediated the impact of MS and QOL.  Based on the literature discussed, satisfaction 
could mediate between impact and QOL for TBI survivors as well. 
Control.  Control is the effort one puts forth to reduce factors that get in the way 
of satisfaction.  Increasing perceived control is a response to the impact of CIAD that 
individuals execute through self-management, treatment, or environmental 
accommodation (Bishop, Smedema, and Lee, 2009).  Perceived self-efficacy for the 
management of cognitive symptoms was a significant contributor to global life 
satisfaction for TBI survivors (Cicerone & Azulay, 2007).  Fatigue resulted in decreased 
self-efficacy and limited social participation for TBI survivors (Dumont, Gervais, 
Fougeyrollas, & Bertrand, 2004).  Bishop (2005) proposed that a change in perceived 
personal control could improve adaptation to CIAD.  For the MS population, Bishop et 
al. (2007) found control mediates between domain impact and QOL.  Therefore, if TBI 
survivors increased control in centrally important domains, they could reduce the 
negative impact of the CIAD, allowing the domain to remain central without a resulting 
decline in QOL. 
Importance.  Most people agree that satisfaction is essential in important areas of 
an individual’s life to maintain desired QOL.  In the general population, weighting 
domain satisfaction by the importance ranking of these domains is a better indicator of 
overall life satisfaction than satisfaction scores alone (Hsieh, 2003).  Bishop et al. (2007) 
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found evidence to support the moderating role of importance between domain satisfaction 
and overall QOL in persons with MS (p = .05).  For TBI survivors, this relationship, seen 
as the perceived importance of work and work-need fulfillment, was a significant 
contributing factor in QOL (Tsaousides, Ashman, & Seter, 2008).  Thus, the researcher 
anticipated that importance would moderate in all domains between satisfaction and QOL 
for TBI survivors.   
Powerful needs.  TBI survivors face decreased QOL because of the impact of 
their injuries and their struggles to adapt to their new reality.  Many survivors need 
support and find it difficult to meet their needs because they are often isolated and under 
resourced.  Known significant support needs for TBI survivors thought to impact QOL 
are powerful needs.  Unmet support needs have a negative effect on QOL (Andelic et al., 
2009; Hart et al., 2011); met support needs have a positive effect (Tomberg et al., 2005) 
for TBI survivors.  Although the number of unmet support needs decreases QOL 
(Heinemann et al., 2002), researchers have not found clear evidence concerning which 
needs are the most powerful in affecting QOL.  With such knowledge, policy makers 
could be better informed concerning spending priorities to TBI survivors. 
Adjustment.  Authors often used adjustment, adaptation, and psychosocial 
adaptation synonymously in the literature.  The basic components of adaptation are that it 
is continuous and complex, affects many dimensions of one’s life, and is a subjective 
process unique to the individual (Bishop, 2005).  Similarly, QOL is multidimensional and 
subjective; and, according to Bishop et al. (2007), adaption affects QOL.  For the MS 
population, Bishop et al. (2007) used the Ladder Of Adjustment to measure perceived 
adaptation.  Results of the study showed a significant positive correlation between two 
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measures of QOL and the Ladder Of Adjustment, indicating support for the influence of 
adaptation on QOL.   
 However, none of the literature contained a model to explain the adjustment 
process for TBI survivors over time.  In the past, researchers used the World Health 
Organization model, composed mostly of objective measures.  However, in comparing 
the significance of objective and subjective measures, the degree to which the TBI 
survivors’ important needs were met defined well-being more than measures of 
impairment, disability, or handicap (Brown, Gordon, & Haddad, 2000).  Thus, a more 
powerful QOL-based model of adaptation for TBI survivors could result from a 
framework designed to explore the impact, satisfaction, importance, and control 
experienced in major life domains and the specific support needs of TBI survivors.  
Design Statement With Rationale 
  The researcher used a quantitative cross-sectional survey design to allow her to 
make inferences about the general population of TBI survivors.  The survey was a 
snapshot of the status and needs of a sample of TBI survivors.  The researcher chose to 
employ an online survey method because of the low cost of dissemination to a highly 
specific target audience and rapid turnaround time.  Participants could either self-
administer the survey or receive assistance from their caregivers, depending on their 
living situations.   
Methods 
Research questions.  The researcher used the following four research questions 
concerning community-dwelling TBI survivors to guide this study: 
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1. Will the Disability Centrality Model (DCM) describe the adaptation process 
among community dwelling TBI survivors as it did in the multiple sclerosis 
population? 
a. Do domain satisfaction and control have a mediating effect between 
illness impact and QOL? 
b. Does domain importance have a moderating effect between domain 
satisfaction and QOL? 
c. Is there a negative correlation between QOL, domain satisfaction, control, 
and importance to the level of perceived impact/interference? 
d. Is there a positive correlation between adaptation to disability and QOL? 
2.  Which factor will be the stronger predictors of QOL? 
a. Disability Centrality Scale Domains: satisfaction, control, impact 
b. Powerful needs score 
3. Which factor(s) is the strongest predictor of QOL? 
a. Age 
b. Injury: time elapsed, severity, location 
c. Current adjustment 
d. Powerful needs score 
4. What are the most important unmet needs? 
Sample.  The population for this study was adult, community-dwelling TBI 
survivors.  Persons recruited through the Brain Injury Association of Texas (BIATX) 
Web site and through support group leaders across the United States listed on the BIATX 
Web site comprised the accessible population (see Appendix A).  The inclusion criteria 
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were (a) diagnosis of moderate to severe TBI, (b) injury occurrence at least one year ago, 
and (c) an age bracket of 18 to 65 years.  The researcher assumed reasonable insight for 
subjects living alone but allowed caregivers to respond for subjects living with their 
caregivers if the subjects were unable to respond independently.  The consent form 
indicated that a caregiver, if there was one, was to judge the subject’s insight and ability 
to complete the survey.  The cover letter stated that if the caregiver assisted the subject, 
the caregiver should answer the questions as close to the subject’s reality as possible.  
Calculations conducted to determine the minimum number of participants yielded 92 for 
a moderate effect size (.15) and 134 for a small effect size (.10), with a power of .80 and 
a Cronbach’s alpha of .05 (G*Power 3.1; Faul, Erdfelder, Buchner, & Lang, 2009).  
 Instruments.  The four instruments used in this study were (a) the Delighted-
Terrible Scale (Andrews & Withey,1976), (b) the Ladder of Adjustment (Athelstan & 
Crewe, 1979), (c) the DCS (Bishop, 2005), and the TBI Powerful Needs Questionnaire 
adapted from Heinemann et al.’s (2002) needs survey.  The researcher combined these 
instruments into a single survey (Appendix B) using the Qualtrics online format.   
 Disability Centrality Scale.  The DCS is a questionnaire designed to assess 
importance, satisfaction, and control.  According to the instrument,  
Importance: how important is this part of your life in contributing to your overall 
quality of life? … Satisfaction: how satisfied are you with how this part of your 
life is going?… Control: how much control do you have over this part of your 
life?  In other words: How much do you feel like you could change things in this 
part of your life if you wanted to? …Interference: how much does your brain 
injury and/or its treatment interfere with your ability to function in this area of 
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your life as you would like to? (M. Bishop, personal correspondence, August 2, 
2011). 
These questions concern the 10 life domains: physical health, mental health, work or 
studies, leisure activities, financial situation, spousal relationship, family relations, social 
relations, autonomy/independence, and religious/spiritual.  Subjects must give a total of 
40 responses.  For each response, subjects use a slide response scale of 1–10.   
 Although researchers did not test the DCS in the TBI population, they did 
administer it to MS patients.  Analysis of the reliability of the domain scale indicated an 
acceptable level of internal consistency (Cronbach’s α = .74).  The four component scales 
(satisfaction, control, impact, and importance) had Cronbach’s alpha scores of .74, .88, 
.84, and .64, respectively (Bishop et al., 2007).  
 Ladder of Adjustment.  The Ladder of Adjustment (Athelstan & Crewe, 1979), 
which contains two items, is an instrument designed to measure perceived adjustment.  
The instrument states,  
Suppose that a person’s overall adjustment to a disability or illness could be 
shown on a ladder having 10 steps with the tenth step representing the best 
possible adjustment and the first representing the worst possible adjustment.  
1.  On what step of the ladder would you place yourself to indicate your 
current overall adjustment (1-10)? 
2.  Where on the ladder do you expect yourself to be in 5 years?  (1–10)? 
For each item, subjects respond using a vertical sliding scale (1–10).   
Although none of the studies reviewed revealed use of the Ladder of Adjustment 
with the TBI population, it correlated (r = .71) with the Multidimensional Adjustment 
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Profile administered to a population with spinal cord injuries (Krause & Anson, 1997).  
When tested with the MS population, the Ladder of Adjustment had a Cronbach’s alpha 
of .81. 
 TBI powerful needs questionnaire.  This questionnaire is an assessment of 28 
items described as perceived needs such as improving job skills and controlling alcohol 
or drug use.  Each item contains two questions: “How important is this to you?” and 
“How well is this need met?” (Flanagan, 1982).  For each question, subjects respond 
using a 10-point slide response scale.   
The tool used in this study was a modification of an existing needs assessment 
tool (Heinemann et al., 2002).  To create the tool used in this study, the researcher 
extracted a section with 27 items from the larger tool, designed based on input from 
Illinois state agencies, three consumer and provider focus groups, and a six-member 
advisory committee (Heinemann et al., 2002).  Rating scale analysis of the first 27 needs 
yielded a person separation reliability of 0.83, which is interpreted similarly to 
Cronbach’s alpha.  Dr. Allen Heinemann granted permission to use and modify the tool 
for this study (see Appendix C).  The researcher also added an item, “receiving 
information about brain injury,” because of its relevance as found in existing literature on 
need (Corrigan, Whiteneck, & Mellick, 2004; Lannoo, Brusselmans, VanEynde, & 
Stevens, 2004; Pickelsimer et al., 2007; Rotondi, Sinkule, Balzer, Harris, & Moldovan, 
2007) and entitled the modified questionnaire the TBI Powerful Needs Questionnaire, 
which was added to the Qualtrics online survey (see Appendix B).  
 Delighted-terrible scale.  This scale is an assessment of overall subjective well-
being, or QOL, based on a single item: “How do you feel about your life as a whole?”  
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Responses range from (1) delighted to (7) terrible (Andrews & Withey, 1976).  However, 
on the instrument used in this study, this item appeared as a multiple choice question.  
The widely-used Delighted-Terrible Scale is highly valid (Andrews & Robinson, 1991).  
Theoretically, it is balanced regarding the subjective well-being components of affect and 
cognition (Andrews & McKennell, 1980).  In a comparison with five other scales, this 
scale was the most valid method (median validity coefficient = .82) of reporting 
responses to life concerns (Andrews & Crandall, 1976).  A 5-month test–retest reliability 
(n = 300) showed 80% of the subjects chose the same or immediately adjacent category 
response (Andrews & Withey, 1974).  Researchers have used the Delighted-Terrible 
Scale with the TBI population in the past (Heinemann & Whiteneck, 1995).  For the MS 
population, which also suffers from cognitive issues, the Cronbach’s alpha was .80 
(Bishop et al., 2007).   
Procedures 
Data collection.  The researcher used Qualtrics to collect the survey data in an 
online format.  BIATX received both an electronic link and an explanatory letter to be 
sent to all persons on the organization’s e-mail list.  In addition, the researcher contacted 
support group leaders listed on the Brain Injury Association of America Web site to 
request their group’s participation in the study.  To protect patient confidentiality, the 
researcher did not ask respondents to include their names unless the respondents 
volunteered to participate in a follow-up survey to occur in 2–5 years.  The electronic 
survey included a cover letter, the link to the actual survey, and a link to register to 
receive a gift by mail.  In the cover letter, the researcher explained the study and outlined 
the risks and benefits to the participants, confidentiality, and participants’ rights (see 
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Appendix D).  The survey included (a) demographic information, (b) assessment of 
consent, (c) the TBI Powerful Needs Questionnaire, (d) the Delighted-Terrible Scale, (e) 
the DCS, (f) the Ladder of Adjustment, and (g) contact information for future 
participation.   
At the end of the 3 months, the researcher discontinued the survey and 
downloaded the survey data from the Qualtrics Web site into a data file for analysis using 
SPSS™.  The primary researcher stored the data in a password protected computer 
locked in her office.   
Procedures to enhance control.  In surveys, high risks for sampling error, 
noncoverage error, measurement error, and nonresponse error exist (MacDonald, 
Newburn-Cook, Schopflocher, & Richter, 2009).  To limit sampling error, the difference 
between the sample and population, the researcher increased sample size, carefully 
selecting an appropriate sample size representative of the population being evaluated.  
She also strengthened the research results by employing appropriate tools of 
measurement and promoting and evaluating response. 
Protection of Human Subjects 
The researcher submitted an application to Institutional Review Board of the 
University of Texas at Tyler for review.  Survey research has no intervention and 
presents relatively few risks to the participants.  Participants received written information 
concerning the voluntary nature of the research and the fact that their choice to participate 
or not participate had no bearing on current or future services they would receive from 
any individual or agency.  Participants received a cover e-letter explaining the purpose of 
the research, what the researcher expected of them if they chose voluntarily to participate, 
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and a full disclosure of risks and benefits (see Appendix D).  Benefits to participants 
resulted only from the things they learned to improve advocacy and services for 
community-dwelling TBI survivors as a group.   
Qualtrics, the survey program company, provided a secure Web site to ensure 
users’ privacy.  Qualtrics has met the rigorous privacy standards of the Health Insurance 
Portability and Accountability Act.  The company hides all accounts behind passwords 
and protects all data with real-time data replication.  Thus, the researcher maintained 
confidentiality through provision of anonymous electronic submission of survey data and 
through reporting the findings in the aggregate form.   
Results 
 Due to the participation of support groups across the United States, 235 
individuals responded to the survey.  Of those responses, 172 completed the survey.  In 
terms of the severity of their injuries, 26% of the participants reported mild brain injury 
(n = 45), 23% reported moderate brain injury (n = 40), and 51% reported severe brain 
injury (n = 87).  The researcher excluded data from participants with mild brain injuries 
because they did not meet the criterion of moderate to severe brain injury.  After the 
exclusion of the individuals with mild brain injuries, 127 participants remained.  The 
researcher excluded two other participants because they exceeded the upper age limit 
criterion of 65.  Therefore, the total eligible sample consisted of 125 participants.  
 Demographics.  The mean age of participants at the time of the survey was 42 
years (SD = 12.90), with a range of 47 years (min. = 18, max. = 65).  In terms of gender, 
64% of the participants were male (n = 80) and 36% were female (n = 45).  The mean 
time post injury was 12.7 years (SD = 10.8), with a range of 49 years (min. = 1, max. = 
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50).  Only three of the participants suffered their injuries as a result of military service.  
In terms of racial/ethnic background, 117 were Caucasian, 4 were African American, 1 
was Native American, 1 was Oriental, Asian, or Pacific Islander, and 2 marked Other.   
 Socioeconomic factors of the participants included education, employment status, 
marital status, household income, and living situation.  In terms of education level, 9% 
had less than a high school diploma (n = 11), 42% had attended some college (n = 53), 
33% had college degrees (n = 41), and 16% had a graduate education (n = 20).  The data 
showed that 64% of the participants were unemployed (n = 80), 25% were employed (n = 
31), 2% indicated sheltered employment (n = 3) and 9% volunteered (n = 11).  In terms 
of marital status, 28% were currently married (n = 35), 29% were divorced (n = 36), 2% 
were separated (n = 2), 1% were widowed (n = 1), and 40% had never been married (n = 
50).  Eleven per cent of the participants reported no household income (n = 14), 33% 
reported less than $17,000 (n = 41), 33% reported $17, 000 to $50,000 (n = 41), 18% 
reported $50,001 to $100,000 (n = 22), and 6% reported greater than $100,000 (n = 7).  
Thirty-seven per cent of the participants lived alone (n = 46), 29% lived with a spouse (n 
= 37), and 34% lived with another adult caregiver (n=42).   
Most of the participants (n = 104) completed the survey themselves.  A minority 
(n = 21) relied on caregivers or friends to help them complete the survey (see Table 4). 
Data analysis.  Analysis of the eligible sample data using SPSS Statistics Software 
(version 17.0) showed a normal distribution of QOL with homogeneity of variance.  The 
researcher  assumed no multicollinearity when the VIF values were less than 10 and the 
tolerance statistics were above 0.2 (Fields, 2000) for all predictors.  She conducted the 
Sobel test in Question 1 to calculate a critical ratio to determine if the mediating effect of 
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the independent variable (impact) on the dependent variable (QOL) via the mediator 
(satisfaction and control) was significantly different from zero.  When tested in the TBI 
population, the reliability of the DCS domain scale indicated an acceptable level of 
internal consistency (Cronbach’s α = .81).  The four component scales (satisfaction, 
control, impact, and importance) had Cronbach’s alpha scores of .88, .88, .86, and .74, 
respectively. The TBI Powerful Needs questionnaire’s subscales had Chronbach’s alpha 
scores of .92 for degree met and .90 for importance. 
 The researcher also examined intervariable correlations (see Table 5).  The data 
revealed a significant correlation between QOL and adjustment and the DCS domains of 
satisfaction, control, and impact.  No significant correlation existed with QOL or 
adjustment for importance.  Satisfaction and control were notably significant in terms of 
all other variables (QOL, adjustment, importance, and impact).  The highest inter-item 
correlation was for control and satisfaction (r = .74). 
Question 1.  Question 1 concerned whether the DCM described the adaptation 
process among community-dwelling TBI survivors as it did in the MS population. 
Mediators of satisfaction and control.  To evaluate the mediating effect of 
satisfaction between impact and QOL, the researcher employed an analysis similar to that 
used in the MS study, using the methods of MacKinnon and Dwyer (1993) and 
MacKinnon, Warsi, and Dwyer (1995) for statistically analyzing mediators (see Table 6).  
The sample for this analysis excluded four outlier cases.  First, a regression of satisfaction 
on impact yielded a significant result (R
2
 = .17, Adj R
2
 = .16, p < .001).  Next, a 
regression of QOL on impact yielded a significant result (R
2 
= .13, Adj R
2 
= .12, p < 
.001).  The third calculation was a regression of QOL on both impact and satisfaction (R
2
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= .62, R = .62, p < .001).  Results of the analysis of variance (ANOVA) indicated support 
for the significance of this model [F(2,118) = 98.12, p < .001].  The effect of the 
independent variable, impact, was no longer significant; the mediator, satisfaction, was 
significant, thereby establishing mediation.  The significant Sobel test (Sobel statistic  -
4.57, p < .01) also indicated support for the mediating effect of satisfaction. 
To evaluate the second mediator, control, between impact and QOL, the first 
regression calculated was control on impact (R
2 
= .21, Adj R
2 
= .19, p < .001).  Next, the 
regression of QOL on impact yielded significant results (R
2
 = .11, Adj R
2 
= .10, p < .001).  
The final regression calculated was QOL on impact and control (R
2 
= .22, Adj R
2 
= .21, p 
< .001).  The effect of the independent variable, impact, was no longer significant (B = -
.12, p = .09); while the mediator, control, was significant (B = .31, p < .001).  Results of 
the ANOVA indicated support for the significance of this model [F (2,122) =17.55, p 
<.001].  Results of the Sobel test performed to support the mediating role of control were 
-3.41 (p < .001).  As expected, multicollinearity for DCS satisfaction and control existed 
in this regression even though the variance inflation factor (VIF) and tolerance were 
acceptable.  Thus, the variables loaded heavily on the same dimension, indicating some 
degree of multicollinearity in using this tool with this sample. 
Moderator of importance.  To evaluate the moderating effect of domain 
importance between domain satisfaction and QOL, the researcher followed the 
procedures of Baron and Kenney (1986) and the previous MS study, using a two-step 
multiple regression analysis (see Table 7).  The sample (n = 122) for this analysis 
excluded three outliers.  Step 1 consisted of entering the main effects of domain 
satisfaction and domain importance into a regression equation (R
2 
= .59, Adj R
2 
= .59, p < 
 
 
54 
 
.001).  Step 2 was analysis of the interaction term (the product of domain satisfaction x 
domain importance; R
2 
= .61, Adj R
2 
= .60, p =.03).  Only the moderating effect of 
satisfaction was significant (p < .001).  Results of the ANOVA indicated support for the 
significance of the model [F(3,118) = 61.45, p < .001)]. 
Correlations.  The researcher predicted negative correlations between QOL, 
satisfaction, control, and importance to the level of perceived impact.  However, this 
negative correlation was true only for QOL (r = -.326, p <.01), satisfaction (r = -.427, p < 
.01), and control (r = -.453, p < .01).  It was not true for importance (r = .013, p = .889).  
Table 5 shows the correlations.  Analysis of the data revealed a positive correlation 
between QOL and perceived adaptation (r = .586, p < .01), as expected. 
Question 2.  Question 2 concerned the factor that was the stronger predictor of 
QOL, the domains of DCM (satisfaction, control, and impact) or the powerful needs 
score.  Data from 120 subjects underwent hierarchical multiple regression; the sample 
excluded one subject because of incomplete data and four subjects that were extreme 
outliers.  The researcher calculated the powerful needs (or unmet important needs) score 
as follows:   IN  = Importance  (10-degree met for Importance ≥ 5; adapted from 
Brown & Vandegroot, 1998).  Step 1 was to enter the DCS domain scores, satisfaction, 
control, and interference, which resulted in a significant model (R
2
 = .64, Adj R
2 
= .63, p 
< .001).  Step 2 was to add the powerful needs score to the DCS domain scores (R
2
 = .64, 
Adj R
2 
= .63, ΔR2 = .003, p = .916; see Table 8).  Results of the ANOVA were significant 
for both models; however, Model 1 was the better model [F(3,116) = 69.78, p < .001].  
Satisfaction continued to be the strongest single predictor of QOL (B = .67, SE B = .06, t 
= 10.84, p < .001). 
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Question 3.  Question 3 concerned which factors (age, injury, or current 
adjustment) were the strongest predictors of QOL.  Data from 120 subjects underwent 
multiple hierarchical regression analysis; the sample excluded five outliers (see Table 9).  
The addition of the variables (adjustment, time since injury, and age), one at a time, 
resulted in three models.  The strongest predictor of QOL (M = 4.32, SD = 1.48) was the 
current adjustment level (M = 6.23, SD = 1.97, R
2 
= .32, Adj R
2 
= .32, p < .001), which 
explained 32% of the variance.  Model 1 was the strongest predictor of QOL, supported 
by the significant results from the ANOVA [F(1,118) = 56.06, p < .001].  Time since 
injury (M =12.73, SD = 10.95, R
2 
= .34, Adj R
2 
= .32, p = .32) and age (M = 42.6, SD = 
13, R
2 
= .34, Adj R
2 
= .31, p = .761) were not significant predictors of QOL.  
Question 4.  Question 4 concerned identification of the most important unmet 
needs, powerful needs, for TBI survivors.  Participants (n = 125) rated the following as 
the most unmet needs: (a) finding paid employment (M = 3.82), (b) fulfilling needs for 
intimacy (M = 3.85), (c) increasing income (M =4.14), (d) caring for children (M = 4.26), 
and (e) improving job skills (M = 4.66).  The needs rated as most important included (a) 
improving memory and solving problems better (M = 8.9), (b) improving mood (M = 
8.78), (c) improving health (M = 8.71), (d) expressing needs and understanding others (M 
= 8.58), and (e) managing stress (M = 8.5).  Table 10 shows these needs in rank order. 
In calculating powerful needs (n = 125), the researcher used this formula: UIN = 
(10 – actual attainment) x (importance, if > 5).  The most powerful needs were (a) 
improving income (M =47.4, SD = 32), (b) improving memory and solving problems 
better (M = 40.8, SD = 29), and (d) fulfilling the need for intimacy (M =39.5, SD=32).  
Table 11 shows the means and standard deviations for all the powerful needs.   
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Discussion 
Disability centrality model for TBI.  The results of this study revealed support 
for the relationships proposed in the DCM for the TBI population as it did in the MS 
population (Bishop et al., 2007) with the exception of the absent negative correlation of 
domain importance to perceived impact.  The results confirmed the mediating role of 
satisfaction and perceived control between the impact of TBI and QOL.  According to the 
results, if the person who suffers from TBI perceives control and satisfaction over a life 
domain, then the impact of TBI over the life domain decreases.  When the impact in the 
life domain is lower, QOL is higher.  Thus, the results revealed the moderating role of 
domain importance between domain satisfaction and overall QOL.  Satisfaction in more 
central or important domains has a greater effect on perceived QOL than satisfaction in 
less important domains.  
A negative correlation with QOL existed between the perceived impact of TBI 
and domain satisfaction and domain control.  No negative correlation existed between 
importance and perceived impact, as predicted.  Considering that, by definition, the 
independent variable predicts a mediator and that a moderator is a separate independent 
variable (Bennett, 2000), it should not be surprising that no correlation exists between 
and impact.  Overall, these results indicated QOL is an accurate representation of 
psychological adaptation for those persons living in the community after TBI.   
 Demographics and QOL.  Results showed a positive correlation between QOL 
and adjustment and between QOL and the mean satisfaction score.  Regressions of 
adjustment, time since injury, and age on QOL indicated adjustment is the most powerful 
predictor of QOL.  The perceived adjustment may reflect a more optimistic attitude.  
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Tomberg et al. (2005) found an association between an optimistic life orientation and a 
higher QOL.  Tomberg, Toomela, Ennok, and Tikk (2007) noted that optimism improves 
over time.   Researchers have also found associations between higher QOL scores and 
being female, employed, and Causasian in individuals who have suffered moderate to 
severe brain injury (Arango-Lasprilla et al., 2007; Steadman-Pare et al, 2001; Tsaousides 
et al, 2009).  
 Powerful needs after TBI.  The strongest predictors of QOL were the DCS 
domains of satisfaction, control, and impact.  The powerful needs score did not relate to 
QOL.  The lack of predictive power for the powerful needs questionnaire, which asks 
about unmet needs, may be a reflection of TBI imposed anosognosia, or less awareness of 
deficits.  According to Kortte, Wegener, and Chwalisz (2003), anosognosia is not the 
same as denial and does not affect QOL in the same manner as denial.  This may have 
resulted in decreased reporting of unmet needs, thus reducing predictive power.  This 
questionnaire may best be used as a nursing assessment tool instead of as a TBI self-
assessment tool.  The DCS tool, however, is an effective self-administered assessment of 
QOL or adaptation. 
 Another explanation of the lack of predictive power for the PNS score is the use 
of importance as a variable with degree of met needs when it actually is an independent 
or moderating variable as seen in the DCM.  The literature indicated that importance of 
work and work-need fulfillment are significant contributing factors to QOL (Tsaousides 
et al., 2008).  In revising the UIN, powerful needs may result in a better reflection of the 
moderating quality of importance. 
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Of the 28 most important unmet needs commonly seen in the TBI population, 
increasing income, improving memory and problem solving, and fulfilling needs for 
intimacy were the top three most unmet needs, respectively.  One year after TBI, 
community-dwelling persons have significant sexual difficulties (Sander et al., 2012), 
which may be related to the inability to initiate or control sexual behaviors that promote 
healthy sexual relationships and activities (Aloni, Keren, & Katz, 2007) or lack of 
intimacy related to the inability to maintain a relationship with a significant other 
(Donnelly, Donnelly, & Grohman, 2005).  Man et al. (2004) found that  time since injury 
has a negative correlation with the intimacy domain, suggesting the reduction of intimate 
relationships over time due to the effects of the brain injury.  
The top needs identified in this study are similar to those found in the larger 
population.  According to Pickelsimer et al. (2007), the most important needs for TBI 
survivors in South Carolina one year post hospital discharge were receiving information 
about services, improving mood, managing stress, and improving job skills.  Common 
needs of TBI survivors in Colorado were improving memory and solving problems 
better, managing stress, emotional upsets, and managing money and paying bills 
(Corrigan et al., 2004).  Themes from community-dwelling TBI survivors in Pittsburg, 
Pennsylvania, included guidance, life planning, community integration, and behavioral 
and emotional issues (Rotondi et al., 2007).   
The least important unmet needs identified in this study were caring for children; 
increasing independence in dressing, bathing, and toileting; and controlling alcohol or 
drug use.  Caring for children may not apply to many of these respondents because 40% 
reported never being married and 64% were male.  Independence in basic activities of 
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daily living is also not reported as a strong need by TBI survivors, although many may 
struggle with self-maintenance due to organizational issues.  The interesting finding here 
is for controlling alcohol or drug use because the research indicates a high level of 
substance abuse exists within the TBI population (Sacks et al., 2009; West, 2011).  
However, according to Pickelsimer et al. (2007), persons with TBI underreport substance 
abuse.   
Strengths and Limitations 
 Strengths of this study included the online survey format, used to allow 
distribution of the survey in a large area without the expense associated with mailed 
paper and pencil surveys.  With this format, access to a larger population was possible, 
resulting in increased heterogeneity, geographic coverage, and sample size to produce a 
more representative sample.  
 Limitations included the necessity of subjects having Internet access to participate 
in the study and the extended length of the questionnaire.  Due to limited resources, the 
online format could have resulted in the exclusion of representatives from the neediest 
TBI survivor population in the community.  Therefore, the sample could have been more 
representative of a more supported population because these individuals had already 
signed up on the BIATX Web site or were members of another support group and, 
therefore, were seeking resources.   
 An additional limitation was the complex, time-consuming nature of the survey, 
which may have resulted in confusion and frustration for individuals with brain injury.  
Allowing caregivers to assist subjects in answering the survey could have resulted in 
inaccurate data even though the researcher took care to explain that the answers to the 
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survey should be from the perspectives of the TBI survivors.  However, the need for 
adequate sample size in this cross-sectional study and the severity of limitation for some 
TBI survivors were the driving factors in allowing caregiver assistance.   
Conclusion 
 TBI is a complex, disabling, life-altering problem for more than 5 million 
survivors in the United States, with an annual economic cost surpassing $76.5 billion in 
2000 (CDC, 2012).  Yet, understanding how to support TBI survivors in the community 
has continued to be challenging for nurses and other health care professionals.  Finding a 
model to explain the dynamic and lifelong adaptation to TBI is an important step in 
promoting intervention and advocacy efforts.  The DCM involved the use of subjective 
measures to explain a considerable portion of the variance in the adaptation process after 
TBI.  Through understanding the adaptation process of TBI survivors and their most 
important needs, nurses should be better prepared to advocate for this marginalized 
population.  Because nurses are at the junction of public policy and personal lives, they 
have a unique platform to act on behalf of the vulnerable. 
Recommendations 
 Implications for research.  Research related to QOL and the needs of 
community-dwelling TBI survivors is relatively new in the nursing literature.  The 
following, identified during the course of this study, should be the subject of future 
research: (a) the influence of demographic variables on QOL and powerful needs; (b) a 
longitudinal study to assess the effect of time on QOL and powerful needs; (c) 
comparisons of QOL and powerful needs for individuals with mild, moderate, and severe 
TBI; and (d) determination of a more appropriate method for calculating a powerful 
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needs score.  In addition, researchers must undertake efforts to reach TBI survivors who 
are unable to access or use computers.  
Implications for teaching.  Higher education institutions have underrepresented 
courses in undergraduate curricula in which health care professionals learn about the 
needs of  community-dwelling TBI survivors.  This information is important not only in 
the mental health curriculum but also in the critical care area because these professionals 
must prepare TBI survivors and their families for what lies ahead.  In addition, by 
understanding the DCM, these professionals may find it applicable to many chronic 
issues in the community.   
Implications for practice.  Health care professionals could use the results of this 
research study in care planning to promote maximum QOL and adaptation.  The DCS 
model tested in this population revealed that the adaptation process after TBI can be more 
positive if brain injury survivors can find satisfaction in life domains that are important to 
them.  If they cannot find satisfaction in those areas, they must change the amount of 
importance they place on those life domains or perceive decreased satisfaction in those 
life domains and overall QOL.  Therefore, knowing what is important to brain injury 
survivors and helping them reach levels of satisfaction for the domains of life that are 
important to them should be a positive direction for care planning.  Survivors who cannot 
find satisfaction in their important domains might need counseling to help them accept 
their new reality and find satisfaction in other areas of their lives.  
Care planners should ask brain injury survivors about their needs and should 
value their responses.  However, care planners should not exclude objective assessments 
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of brain injury survivors because anosognosia may be present, which prevents survivors 
from accurate self-report.  
 Health care professionals should not overlook the need for intimate relationships 
and sexual activities as matters for rehabilitation therapy and psychological counseling 
(Cameron et al., 2011).  After rehabilitation, nurses and other health care providers in the 
community should also not fail to address this issue because of the high ranking of this 
need in the results of this study.   
 When health care practitioners send TBI survivors home, they usually give 
themselves a pat on the back for keeping their patients alive to go back to the community.  
However, for TBI survivors, healing is a lifelong process that health care professionals 
must support through carefully made discharge and rehabilitative plans focused on 
maximizing QOL.    
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Table 4 
Demographic and Injury Characteristics of Eligible Sample  
Demographic  No. % 
Severity of  injury Moderate 40 32 
 Severe 85 68 
Gender Male 80 64 
 Female 45 36 
Racial/ethnic background Caucasian (not Hispanic) 117 93.6 
 African American (Black) 4 3.2 
 Native American or Indian 1 0.8 
 Oriental, Asian, Pacific Islander 1 0.8 
 Other 2 1.6 
Educational background Less than high school 11 8.8 
 Some college 53 42.4 
 College degree 41 32.8 
 Graduate education 20 16 
Employment status Unemployed 80 64 
 Employed 31 24.8 
 Sheltered  3 2.4 
 Volunteer 11 8.8 
Marital status Married 35 28 
 Divorced 36 28.8 
 Separated 2 1.6 
 Widowed 1 0.8 
 Never Married 50 40 
 Missing 1 0.8 
Income None 14 11.2 
 Less than $17,000 41 32.8 
 $17,000-$50,000 41 32.8 
 $50,000-$100,000 22 17.6 
 More than $100,000 7 5.6 
Living situation Alone 46 36.8 
 With spouse 37 29.6 
 With adult caregiver 42 33.6 
Note.  n = 125 
Age of participants: Range = 18–65 years (M = 42 years; SD = 12.90).  Years since injury: Range = 1–50 
years (M = 12.7 years; SD = 10.78). 
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Table 5 
Intervariable Correlations 
Variable QOL Ladder Importance Satisfaction Control Impact 
QOL —      
Ladder   .586* —     
Importance   .083 -.032 —    
Satisfaction   .713* .547* .278* —   
Control   .453* .392* .363* .744* —  
Impact  -.326* -.290* .013 -.427* -.453* — 
* Correlation is significant at the .01 level (2-tailed). 
 
  
 
 
73 
 
Table 6 
Tests of Domain Satisfaction and Domain Control as Mediating Variables Between 
Domain Impact and Overall Quality of Life 
Dependent 
variable 
Independent 
variable R
2 Δ R2 F Chg. B SE B β t 
Analysis 1 (n = 121) 
Satisfaction Impact .17** .17 24.29** -.41 .08 -.41 -4.93** 
QOL Impact .13** .13 17.31** -.27 .06 -.36 -4.16** 
QOL Satisfaction .62** .62 98.12** .58 .05 .77 12.50** 
Analysis 2 (n = 125) 
Control Impact .21 .21 31.72 -.44 .08 -.45 -5.63** 
QOL Impact .11 .11 14.62 -.25 .07 -.33 -3.82** 
QOL Impact    -.12 .07 -.15 -1.70 
 Control .22 .22 17.55 .31 .07 .38 4.29** 
*p < .05, **p < .001 
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Table 7 
Test of the Moderating Effect of Importance Between Domain Satisfaction and Quality of 
Life 
 
Predictor 
variable R
2
 Δ R2 F Chg. B SE B β t 
Step 1  .593 .593** 86.786 4.373 .083  52.85** 
 Satisfaction    .577 .044 .795 13.04** 
 Importance   86.786 -.127 .067 -.115 -1.89 
Step 2  .610 .016* 4.971 4.332 .083  51.923** 
 Satisfaction    .569 .044 .783 13.024** 
 Importance    -.056 .073 -.051 -.766 
Satisfaction X Importance    .059 .026 .142 2.229* 
Note.  n = 122 
*p = .05; **p = .001 
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Table 8 
Multiple Hierarchical Regression of Predictors of Quality of Life: Disability Centrality 
Scale or Powerful Needs Score 
 
Predictor 
variable      
(n = 120) R
2
 Δ R2 F Chg. B SE B β t 
Step 1  .643 .643 69.78 1.843 .510  3.612** 
 Satisfaction    .668 .062 .904 10.84** 
 Control    -.153 .064 -.199 -2.37* 
 Impact    -.051 .055 -.066 -.920 
Step 2  .802 .643 .011 1.876 .598  3.138* 
 Satisfaction    .665 .067 .90 9.85** 
 Control    -.153 .065 -.199 -2.36* 
 Impact    -.058 .047 -.077 -1.226 
 PNS    -2.6 E -5 .000 -.008 -.106 
*p < .05, **p < .001  
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Table 9 
Multiple Hierarchical Regression of Predictors of Quality of Life: Perceived Adjustment, 
Years Since Injury, and Current Age 
 
Predictor 
variable            
(n = 120) R
2
 Δ R2 F Chg. B SE B β t 
Step 1  .322 .322** 56.06 1.66 .371  4.478** 
 Adjustment    .426 .057 .568 7.487** 
Step 2  .335 .013 1.154 1.86 .392  4.729** 
 Adjustment    .447 .059 .596 7.63** 
 
Years since 
injury    .-.01 .01. -.077 -.996 
Step 3  .336 .001 .093 1.75 .528  3.312** 
 Adjustment    .443 .060 .590 7.33** 
 
Years since 
injury    -.011 .011 -.082 -1.034 
 Current age    .003 .010 .026 .304 
*p < .05, **p < .001 
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Table 10 
Needs, Least Met Needs With Corresponding Importance 
Rank Need Degree met Degree of importance 
1 Finding paid employment 3.82 7.23 
2 Fulfilling my need for intimacy 3.85 7.23 
3 Increasing my income 4.14 8.10 
4 Caring for my children 4.26 4.86 
5 Improving job skills 4.66 7.42 
6 Participating in sports and recreation 4.91 7.19 
7 Increasing my educational qualifications 4.95 6.04 
8 Obtaining personal care/ attendant services 5.00 5.36 
9 Finding places and opportunities to socialize 5.23 7.42 
10 Feeling part of my community 5.34 6.99 
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Table 11 
Powerful Needs (Highest to Lowest) 
Need M SD 
Increasing my income 47.4 32.1 
Improving my memory, solving problems better 40.8 29.0 
Fulfilling my needs for intimacy 39.5 32.4 
Finding paid employment 38.9 33.8 
Managing stress, emotional upsets 36.1 24.3 
Improving my mood 33.7 23.9 
Improving job skills 33.6 29.7 
Finding places and opportunities to socialize   32.1 29.1 
Participating in sports and recreation 30.9 28.4 
Expressing my needs, understanding others 30.5 25.2 
Improving my health 29 25.8 
Controlling my temper 28.2 25.3 
Feeling part of my community 25.4 25.7 
Increasing my educational qualifications 25.2 26.9 
Finding housing that is affordable and accessible 24.6 27.3 
Receiving information about head injury 24.6 26.1 
Increasing my independence in walking, lifting, balancing 23.5 27.3 
Coordinating services I receive 23.3 25.2 
Traveling in my community 21.9 23.5 
Managing my money, paying my bills 21.8 24.3 
Handling legal problems 20.5 25.7 
Increasing my independence in housekeeping, cooking, shopping 19.7 21.3 
Obtaining equipment such as wheelchairs, computers, etc. 19.2 26.2 
Participating in religious programs and spiritual programs 17.2 24.0 
Obtaining personal care attendant / personal care services 12.6 22.7 
Caring for my children 11.6 23.4 
Increasing my independence in eating, dressing, bathing, toileting 10.5 20.5 
Controlling alcohol or drug use 9.71 20.0 
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CHAPTER 4: SUMMARY AND CONCLUSION 
Summary 
 An interest in the QOL experienced by the community-dwelling TBI survivor was 
the driving force behind this research.  The four major goals were (a) to identify a tool to 
measure the unmet needs of the TBI survivor, (b) to test the measure of unmet needs and 
its relationship to QOL, (c) to locate and test a model for identifying factors that most 
affect adaptation and QOL for TBI patients, and (d) to test mediators and moderators for 
congruence with previous tests of the DCM (Bishop, 2005).   
 The researcher completed a review of literature, seeking a comprehensive, TBI-
specific needs assessment questionnaire.  Heinemann, Sokol, Garvin, and Bode (2002) 
used a 27-item needs assessment tool for the TBI population.  Dr. Heinemann granted 
permission to use this tool at no cost and to modify the response portion to include 
importance.  The researcher also added a question about the need for receiving 
information about head injury.  Many authors noted this need for information (Corrigan, 
Whiteneck, & Mellick, 2004; Lannoo, Brusselmans, VanEynde, & Stevens, 2004; 
Pickelsimer et al., 2007; Rotondi, Sinkule, Balzer, Harris & Moldovan, 2007).  The name 
of the modified questionnaire was the TBI Powerful Needs Questionnaire. 
          Community-dwelling TBI survivors tested the needs questionnaire and QOL.  The 
needs analysis results were similar to other TBI needs studies, with increasing income 
and improving memory and problem solving as the most important unmet needs.  The 
calculated TBI Powerful Needs score was not a significant predictor of QOL.  This 
finding was not in line with the other research showing that important needs affect QOL 
(Brown & Vandegroot, 1998).  The problem might be with the formula in terms of using 
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importance as a predicting variable when it might be a better moderating variable, as in 
the DCM.  The lack of awareness of need could also be a factor in the lack of predictive 
power of the powerful needs questionnaire.  
 The DCM (Bishop, 2005) describes how persons adapt to chronic illness and 
disability over time.  Bishop, Shepard, & Stenhoff (2007) tested the model in the MS 
population.  Dr. Bishop sent the researcher a copy of the DCM questionnaire at no cost 
and gave permission for modification.  Researchers had not tested the DCM in the TBI 
population at the time of communication.  The researcher then developed a single 
Qualtrics survey for online distribution from the DCM questionnaire and the powerful 
needs questionnaire.  
 Support groups listed in the Brain Injury Association of America directory 
responded to the request for participation in the study.  The sample consisted of 125 
eligible responses from persons with moderate to severe brain injury who lived in the 
community.  Subjects from across the United States participated, which should result in 
greater generalizability of the findings to the population.   
 Although the online format made it possible to reach a geographically diverse 
population, the support group connection could have resulted in skewing the needs data 
to represent some of the more supported persons in the community.  For example, 
individuals able to attend support group meetings were less likely to focus on 
transportation as an issue.  However, many TBI survivors in the community who struggle 
with finding rides might not have attended the meetings where this survey was offered.  
Likewise, the population attending support groups were more likely to be a more 
resource-seeking group or might have been directed towards support by other individuals, 
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which might have resulted in recruitment of less needy survivors overall for participation 
in the study.  
 The DCM revealed the same relationships in the TBI population as in the MS 
population.  Satisfaction and control of the life domain mediated the effect of the 
acquired disability on QOL, and importance moderated the relationship between 
satisfaction and QOL.  The only exception in the comparison between the MS and TBI 
groups was that the effect of the disability was not negatively correlated with importance 
of the life domain.  Again, the importance factor was statistically significant as a 
moderator but not as an independent predicting variable.  
Conclusion 
 Although the findings showed that the DCM is a better predictor of QOL than 
calculated powerful needs scores, health care professionals should use each instrument in 
the assessment and care planning process.  The DCM is an appropriate tool for screening 
survivors to identify those who may adjust poorly to their injuries.  Health care 
professionals can easily offer the questionnaire in the online format to survivors with 
brain injuries living in the community.  They can also offer it in clinicians’ offices as a 
starting point for discussion of care planning.  Professionals can use the concepts from 
the DCM to guide dialogue with survivors.  For example, if clinicians understand that 
survivors’ satisfaction in important domains strongly affects their QOL, they can ask 
survivors how satisfied they are in each domain.  If the survivors are not satisfied in 
particular areas, practitioners who seek to provide patient-centered care can use this 
information for intervention and resource allocation planning.  Also, practitioners can 
guide survivors to shift importance to other life domains in which satisfaction is 
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achievable.  This adjustment can ultimately result in improving overall QOL and the 
adaptation process.  However, survivors may need many therapists, counselors, and 
caregivers to help with these changes.  
 The physical vulnerability MRT has its place in care planning for TBI survivors.  
Practitioners who seek to understand their patients and provide them with available 
resources may choose to use the powerful needs questionnaire as a guide for discussion 
regarding the care needs of survivors.  To achieve optimal assessment, practitioners 
should assess clients in their homes with caregivers present to offer their viewpoints.  
Although this is common practice in life care planning, practitioners may find this 
difficult to do in clinical settings.   
 Life for the community-dwelling TBI survivor is difficult because of the 
cognitive, behavioral, and physical challenges they face after injury, which interrupt their 
living patterns.  Compounding survivors’ struggles are the lack of change in their exterior 
presentation and their lack of insight about their limitations.   Nurses can make a 
profound impact on the QOL for this population through thoughtful assessment and 
provision of resources and education.  The following poem created by TBI survivors is a 
representation of adaptation in their words: 
The storm is over, 
Let the rainbow shine through 
Pick up the pieces 
As only you can do 
Open your heart and 
Peacefully accept the new 
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As life goes on 
So will you 
—Clients of Transitional Learning Center, Galveston, Texas 
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Appendix A 
 Institutional Agreements 
E-mail Correspondence 
Dear Erin,  
 
I have contacted you in the past about possibly posting my research survey link on your 
website, and or sending the link to your subscribers.  I am further along in my project, so 
I thought I would send you more information.  Please find my preliminary abstract below, 
and the link to explore the survey.  I have also attached my CV for your information 
Ajohnsoncv  .  My doctoral committee chair is Danita Alfred, RN, PhD, if you would like 
to contact her.  Her number is  (903) 566-7019.  Thank you for considering this 
opportunity.  I look forward to working with you. 
 
Sincerely, 
Amy Johnson, RN, PhD(c) 
903-521-4633 
 
 
 
 
Hi Amy, 
I have a newsletter coming out 10/19, may I include this? 
Also, I will work on posting this on BIATX FB this week.  I can't seem to find a good 
place for it on our website... 
Erin Garrison 
Administrative Director 
Brain Injury Association of Texas 
316 W. 12th Street, Suite 405 
Austin, TX 78701 
800-392-0040 ph 
512-478-3370 fax 
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Appendix C 
Authors’ Permission 
Dr. Heinemann, 
Hello, I am interested in using the 27-item instrument from  "Measuring unmet needs and 
services among persons with traumatic brain injury," for my research project.  I was 
wondering if you could share the instrument and if there were associated costs?  Thank 
you for your work with TBI, and its contribution to our understanding of the needs of 
those we want to help! 
Sincerely,  
Amy 
 
Amy, 
Please find attached a copy of the survey you requested.  There is no charge to use it.  I 
would appreciate recognition of the source in any publication or presentation derived 
from its use.  
  
Best wishes in your work.  
Allen W. Heinemann, PhD, ABPP (RP), FACRM 
 
Dr. Heinemann,  
 Thank you for allowing me to use your survey in my research next year.  
 Would it be acceptable to you if I modified your survey for my research.  I do not 
actually need the initial background information.  I would like to limit the survey to the 
"27-items of need" exactly as they are worded, and change the response options.  The 
goal is to gain more information about the importance of the item to the individual and 
increase the variance on degree met.  I have attached a sample of how the questions 
would read.  Appropriate recognition of the origin of the items will be included. 
  
Thank you for considering my request, 
Amy 
  
Dear Amy, 
It is fine to omit items, and to add importance ratings.  It would be helpful to give some 
thought to how you will analyze the data.  In hindsight, I wish we had labeled the 
midpoints of our rating scale.  10 points is probably over kill; 5 should be sufficient, but I 
would recommend labeling all the intermediate points (such as: not at all, a little bit, 
somewhat, mostly, completely). 
Best wishes in your research.  Keep me posted! 
  
Allen W. Heinemann, PhD, ABPP (RP), FACRM 
Professor, Physical Medicine and Rehabilitation 
 Feinberg School of Medicine, Northwestern University 
Director, Center for Rehabilitation Outcomes Research 
Rehabilitation Institute of Chicago 
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Appendix C (Continued) 
 
345 East Superior Street 
Chicago, IL  60611-2654 USA 
+1.312.238.2802 (v) +1.312.238.4572(f) 
On Aug 2, 2011, at 3:22 PM, Johnson, Amy wrote: 
Dear Dr. Bishop, 
I am interested in applying the disability centrality model to traumatic brain injury 
research.  Have you ever drawn a schematic of your model?  Is the "disability centrality 
scale" available for other researchers?  Thank you for your time. 
Sincerely, 
Amy 
  
Amy Johnson RN, MSN, CLCP 
PhD in Nursing, Candidate 
University of Texas at Tyler 
  
Hi Amy,  
I am delighted to hear of your interest.  I would be very pleased to see the scale used in 
research with patients with TBI.  It is currently being investigated with a group with 
psychiatric diagnoses, and two other studies with patients with other chronic neurological 
conditions, and I am hoping to recruit patients with spinal cord injuries and a group with 
heart disease this year for longitudinal studies, but I don't think anyone else is looking at 
TBI yet.  
 
Certainly you are most welcome to use the scale.  It is a fairly simple scale and scoring (I 
have thus far used group-based means and the product of the importance*satisfaction 
scales, but the approach described by Hsieh for the importance scale can also be used (see 
attached).  I would be most interested in your findings if you elect to use it, and am 
particularly interested in longitudinal results.  Please let me know if you do decide to use 
the scale and model.  I am traveling and do not have access to my computer with the nice, 
clean version, but I found a copy from a previous survey with people with MS and I am 
attaching a copy.  It can be modified in format. 
 
Best wishes, 
Malachy 
  
Malachy Bishop, Ph.D., CRC 
Professor & Doctoral Program Coordinator,  Rehabilitation Counseling Program 
Department of Special Education and Rehabilitation Counseling 
224 Taylor Education Building 
University of Kentucky 
Lexington, KY 40506 
(859) 257-4291 
mbishop@uky.edu 
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Appendix D 
Consent Forms 
 
Informed Consent to Participate in Research Survey 
 
Predicting Quality of Life for TBI Survivors  
Using the Disability Centrality Model  
 
The purpose of this research survey is to better understand the needs of persons 
with traumatic brain injury and to evaluate the descriptive value of the Disability 
Centrality Model for traumatic brain injury.  Please participate only if you are of age 18-
55 years, with a history of moderate to severe brain injury and are living in the 
community (not a nursing home or rehabilitation center).  In order to be a suitable 
participant, you should have reasonable insight about your current situation.  If a 
caregiver is willing, they can assist you to complete the survey. 
An expected benefit of this research is to gain a better understanding of the 
“needs” that nurses and health care professions should work the hardest at meeting for 
brain injury survivors.  Policy makers who make healthcare budgets will also benefit by 
knowing the most effective use of tax payer dollars for supporting this population.  
Results will be made available to you by if you request them by email the researcher at 
ajohnson4@patriots.uttyler.edu.  The survey will take about 20 minutes to complete.  
There are no foreseeable risks or discomforts to the participants. 
 
Participation in this survey is entirely voluntary.  Voluntary participation also means: 
-You need not answer any questions you consider inappropriate 
-You may stop filling out the survey at any point 
 
This survey is completely anonymous and confidential.  To ensure anonymity, please 
do not put your name on the survey.  Return of the survey will serve as consent to 
participate. 
The primary researcher for this project is Amy Johnson, RN, MSN, CLCP, a doctoral 
student at the University of Texas at Tyler.  If you have any questions about this survey 
and your rights, please contact Mrs. Johnson at (ajohnson4@patriots.uttyler.edu ). 
 
Follow up study:  If you would like to voluntarily agree to participate in a follow-up 
study you will fill out the final question with your contact information.  This information 
will be used only for the purposes of contacting you if a follow-up study is pursued 
several years from now.  
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Appendix D (Continued) 
 
Return procedures:  At the completion of the survey the information will be 
automatically sent to the researcher.  As a token of our appreciation for filling out and 
returning the survey, the first 100 survey participants will be directed to a link where a 
gift card for the amount of $10.00 will be issued.   
 
  
 
 
115 
 
Curriculum Vitae 
Amy B. Johnson, RN, PhD(c), CLCP 
522 S. Broadway Ave, suite 300 
Tyler, Texas 75702 
Phone: (903) 595-6777 
Fax: (903) 595-6779 
Date of Birth: February 7, 1974  
Town of Birth: Lone Star, Texas 
 
School     Attended      Award 
University of Texas    9/92-5/97 Bachelor of Science Nursing 
Austin, Texas     
Southwest Texas State University 10/98-2/99 Certification for Assisted 
 San Marcos, Texas      Living Management 
University of Texas    1/98-12/00 Master of Science Nursing,  
 Tyler, Texas      Nursing Administration 
University of Florida   1/08-9/08   Certification Program, 
 Gainesville, Florida     Life Care Planning 
University of Texas   8/08-Current Doctoral Nursing Program, 
 Tyler, Texas      PhD Candidate   
  
 
Certifications 
 Certified Life Care Planner 5/31/2010 
 Certified Guardian (Texas) 8/9/2011 
 
Employer    Position   Dates 
East Texas Medical Center  ICU RN   5/97-7/98 
 Tyler, Texas    
Trinity Mother Francis Hospital  ER RN, PRN   9/98-1/99 
 Tyler, Texas 
Pinehurst Alzheimer Special   Director of    6/99-2/00 
    Care Center    Nursing Services 
 Tyler, Texas 
Azalea Sleep Center   V.P. Patient Services  2/00-2/01 
 Tyler, Texas    
University of Texas   Adjunct Faculty  9/04- 5/08  
Tyler, Texas   Adult Health 
 
 
 
 
116 
 
 
Scholarship: 
6/09  Paper Submission: Long Term Complication: Alzheimer’s Disease after 
Traumatic Brain Injury 
9/09  Poster Presentation at Symposium for Life Care Planning, Chicago, IL : 
Long Term Complication: Alzheimer’s Disease after Traumatic Brain injury  
 
Professional Memberships: 
 Texas Nurses Association  
 Association of Rehabilitation Nurses 
 International Association of Rehabilitation Professionals 
 Sigma Theta Tau, International Honor Society of Nursing 
 American Association of Colleges of Nursing Policy Academy 
 Texas Guardianship Association 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
117 
 
Thesis/Dissertation MULTI-PAPER Format and Style Form  
THIS FORM MUST ACCOMPANY ALL MULTI-PAPER FORMAT DISSERTATIONS PRESENTED 
TO THE GRADUATE SCHOOL FOR APPROVAL.  
PAPERS WILL NOT BE READ UNLESS ACCOMPANIED BY THIS FORM.  
Candidate’s Name: Amy Johnson 
E-mail: ajohnson4@patriots.uttyler.edu  
phone: 903-521-4633 
Thesis/Dissertation Chair: Danita Alfred PhD, RN 
TITLE OF THSIS/DISSERTATION: (Multi-Paper theses and dissertations must have a single 
title that succinctly and accurately reflects the coherence of all papers included)  
Vulnerability and Adaptation Traumatic Brain Injury 
A. Have any of the papers been published?  yes____ no_X   
(Permission-to-reprint letters from copyright holder must be included in an appendix and 
the end of the thesis/dissertation, and footnoted on the first page of the chapter.)  
B If yes, please indicate which chapters  N/A 
C Are any of the papers coauthored?  yes____ no_X 
D If yes, is the student the major author of each? yes____ no ____  
 
 
 
 
 
 
 
 
 
 
